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Atrial fibrillation (AF) is the most common sustained clinical arrhythmia. Presently available therapy for AF is suboptimal: 'rhythm control' drugs are fraught with the risk of pro-arrhythmia and other adverse effects, 'rate control' leaves the atria fibrillating and fails to reproduce physiological heart rate adaptation, and ablation procedures are expensive, complex, and incompletely effective. Over the past few years, the notion of 'upstream' therapy, targeting signalling pathways involved in the development of the substrate that supports the arrhythmia, 1 has gained increased interest, supported by experimental 2 and clinical 3 studies which indicate that suppression of the renin-angiotensin system can prevent AF. Such therapy is particularly effective in the context of left ventricular (LV) dysfunction, 4 perhaps because congestive heart failure (CHF) engages angiotensindependent remodelling cascades. 2 A potentially important component of the renin-angiotensin system that has not been previously investigated in AF prevention is the mineralocorticoid aldosterone.
Aldosterone production is increased by activation of the renin-angiotensin system, via the action of angiotensin-II on aldosterone-producing cells. Although the primary source of aldosterone production is the renal cortex, there is also evidence for intracardiac aldosterone generation. 5 Aldosterone has a wide range of both genomic and nongenomic actions and is a potent stimulus for cardiac fibrosis. 5 In addition, aldosterone may produce direct electrophysiological changes. 6 AF increases serum aldosterone concentrations, whereas restoration of sinus rhythm returns aldosterone concentrations to normal. 7 Patients with primary hyperaldosteronism show a 12-fold greater AF risk when compared with age-, gender-, and blood pressurematched controls. 8 Aldosterone production is enhanced by the renin-angiotensin activation occurring in CHF, and it would not be surprising if the resulting mineralocorticoid receptor stimulation contributed to the atrial fibrosis that is an important component of the AF substrate associated with CHF.
1,2
Milliez et al. 8 present the results of a study assessing the effects of spironolactone, lisinopril, atenolol, or their combination on atrial arrhythmias, hemodynamics, and atrial fibrosis in rats with CHF following extensive myocardial infarction (MI). Each treatment and each treatment combination suppressed atrial ectopy in a statistically significant fashion. Only spironolactone, alone or in combination with a beta-blocker or converting enzyme inhibitor, significantly attenuated CHF-associated atrial fibrosis, an important factor in atrial tachyarrhythmia promotion. 2, 9, 10 There are a number of important novel elements presented in this report. To the best of my knowledge, this is the first description of the attenuation of CHF-induced atrial arrhythmogenic remodelling by an aldosterone antagonist. Interestingly, beneficial effects were seen when 1 month of therapy was initiated 3 months after MI, at a time when atrial remodelling was already well developed. This observation suggests that already developed CHF-related atrial fibrosis may be reversible. This concept, if confirmed, would have important potential therapeutic implications, because it is often not possible to begin treatment in man before a significant degree of atrial remodelling has already occurred. This finding contrasts with studies showing that CHF-related atrial fibrosis does not resolve upon full haemodynamic recovery 4 weeks after the cessation of ventricular tachypacing in dogs. 9, 10 The discrepancy may be due to species-related factors (dogs vs. rats) or to the fact that reversal was assessed in the context of drug therapy in the Milliez study, compared with following spontaneous haemodynamic recovery in the dog work. Further investigation is warranted to determine whether and under what conditions renin-angiotensin-aldosterone axis suppression can lead to reversal of already established CHF-related atrial fibrosis. The Milliez study is also the first, to the best of my knowledge, to assess combination therapy in the prevention of CHFrelated atrial fibrosis. The authors found no advantage to two-drug combinations involving the aldosterone antagonist, converting enzyme inhibitor, and/or beta-adrenoceptor blocker.
A number of questions are raised by the data presented in the Milliez paper. (by 25%) in all of the treatment groups when compared with the control MI group. Although the differences in infarct size were not statistically significant for any group, it is possible that the control group had larger MIs by chance and that this could have contributed to some of the differences seen between control and intervention groups. P-wave durations were significantly decreased when compared with control MI in only the spironolactone-treated groups; however, the actual differences in mean P-wave duration among MI groups with and without various interventions are so small to raise questions about their functional significance.
Despite these limitations, the results of the Milliez study are intriguing. In the context of the demonstrated protection by aldosterone antagonists against other cardiac endpoints in patients with LV dysfunction, 11 the Milliez results point to a need for clinical trials of aldosterone antagonists in patients susceptible to AF, particularly those with CHF or important LV dysfunction. One place to start might be in the databases of already-completed randomized studies. For example, the aldosterone antagonist eplerenone has recently been studied in a randomized trial with over 3000 MI/LV dysfunction patients per group randomized to active drug or placebo. 11 If data on cardiac rhythm are available in this database, there may already be information available about the potential value of aldosterone antagonism for AF prevention, just as in previous studies with converting enzyme inhibitors. 3 In any case, the Milliez study raises interesting and important questions for both clinical and basic investigation.
